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METHOD FOR FORMING AN MIM CAPACITOR 



Field of the Invention 

[0001] The present invention relates to a method for forming a metal-insulator- 
metal ("MIM") capacitor; and, more particularly, to a method for forming an MIM 
capacitor capable of preventing an undesired etching of a lower metal film and an 
occurrence of a bridge between electrodes due to a re-deposition of an etched metal film. 

Background of the Invention 

[0002] An analog capacitor typically has an MIM structure instead of a 
polysilicon-insulator-polysilicon ("PIP") structure. This is because a capacitor used for 
an analog circuit in RF band requires a high quality factor; and, in order to obtain such 
capacitor, a metal electrode having no depletion and low resistance should be used as an 
electrode material therefor. 

[0003] A conventional method for forming an MIM capacitor will now be 
described with reference to Figs. 1 A to 1C. 

[0004] Referring to Fig. 1 A, a semiconductor substrate 1 with an underlying 
layer (not shown) is prepared; and a first metal film 2, a insulation film 3 and a second 
metal film 4 are sequentially formed on the substrate 1 . 

[0005] Referring to Fig. IB, a mask pattern (not shown) is provided on the 
second metal film 4 by using a known process, and the second metal film 4 and the 
insulation film 3 are in turn etched by using the mask pattern, thereby forming an upper 
electrode 4a of the MIM capacitor over the first metal film 2. 

[0006] Referring to Fig. 1C, with the mask pattern removed, the first metal film 
2 is patterned in accordance with a known photolithography process to form a lower 
electrode 2a of the MIM capacitor, thereby resulting in the MIM capacitor 10. 
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[0007] In the conventional MIM capacitor forming process, the metal film for 
the upper electrode and the insulation film are simultaneously etched and the insulation 
film is over-etched for a complete etching thereof In this procedure, as shown in Fig. IB, 
the surface of the metal film for the lower electrode may be etched and then re-deposited, 
thereby producing a bridge between the upper and the lower electrode. Accordingly, the 
reliability and the yield of the MIM capacitor are deteriorated. 

Summary of the Invention 

[0008] It is, therefore, an object of the present invention to provide a method for 
forming an MIM or PIP capacitor which is capable of preventing an undesired etching of 
a lower film and an occurrence of a bridge between electrodes due to re-deposition of an 
etched film. 

[0009] In accordance with an aspect of the present invention, there is provided a 
method for forming a metal-insulator-metal ("MIM") capacitor comprising the steps of: 
forming a first metal film and an dielectric film on a semiconductor substrate; patterning 
the dielectric film to form a trench through which the first metal film is exposed; 
sequentially forming a insulation film and a second metal film on a surface of the trench 
and the dielectric film; providing a mask pattern defining a capacitor forming area on the 
second metal film; forming an upper electrode by etching the second metal film and the 
insulation film by using the mask pattern and the dielectric film as an etching barrier and 
an etching stopper layer, respectively; removing the mask pattern; and forming a lower 
electrode by patterning the dielectric film and the first metal film. 

[0010] In accordance with another aspect of the present invention, there is 
provided a method for forming a polysilicon-insulator-ploysilicon ("PIP") capacitor 
comprising the steps of: 
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[0011] forming a first poly silicon film ?nd an dielectric film on a semiconductor 
substrate; 

[0012] patterning the dielectric film to form a trench through which the first 

/ 

polysilicon film is exposed; 

[0013] forming an insulation film and a second polysilicon film on a surface of 
the trench and the dielectric film; 

[0014] providing a mask pattern defining a capacitor forming area on the second 
polysilicon film; 

[0015] forming an upper electrode by etching the second polysilicon film and the 
insulation film by using the mask pattern and the dielectric film as an etching barrier and 
an etching stopper layer, respectively; 

[0016] removing the mask pattern; and 

[0017] forming a lower electrode by patterning the dielectric film and the first 
polysilicon film. 

Brief Description of the Drawings 

[0018] The above and other objects and features of the present invention will 
become apparent from the following description of preferred embodiments given in 
conjunction with the accompanying drawings in which: 

[0019] Figs. 1A to 1C are schematic cross-sectional views showing a 
conventional process for forming an MIM capacitor; and 

[0020] Figs. 2A to 2D depict schematic cross-sectional views showing a 
process for forming an MIM capacitor in accordance with a preferred embodiment of the 
present invention. 
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Detailed Description of the Preferred Embodiments 

[0021] A preferred embodiment of the present invention will now be described 
in detail with reference to the accompanying drawings. 

[0022] Figs. 2 A to 2D are schematic cruss-sectional views showing a process 
for forming an MIM capacitor in accordance with the present invention. 

[0023] Referring to Fig. 2 A, a semiconductor substrate 21 with an underlying 
layer (not shown) is prepared. The underlying layer on the substrate is generally at least 
one patterned or unpatterned microelectronic layer with metal lines, dielectric layers 
and/or microelectric components. A first metal film 23 for a lower electrode is deposited 
on the substrate 21. Then, an dielectric film 25 is deposited on the first metal film 23. 

[0024] The dielectric film 25 is used as an etching stopper layer upon etching of 
a second metal film 3 1 for an upper electrode and a insulation film 29 to prevent an 
undesired etching of the first metal film 23 for the lower electrode and an occurrence of a 
bridge between the upper and the lower electrode, which will be described in detail 
below. Preferably, the dielectric film 25 comprises an oxide film or nitride film. 

[0025] Subsequently, a first mask pattern 27 for forming a trench is provided on 
the dielectric film 25. 

[0026] Referring to Fig. 2B, the dielectric film 25 is etched by using the first 
mask pattern 27 thereon to form the trench through which the first metal film 23 is 
exposed. Then, with the first mask pattern removed, the insulation film 29 and the 
second metal film 31 are formed on the surface of the trench and the dielectric film 25. 

[0027] Next, a second mask film 33 defining a capacitor forming area is 
provided on the second metal film 31 for the upper electrode. 

[0028] Referring to Fig. 2C, by using the second mask pattern as an etching 
barrier and the dielectric film 25 as an etching stopper layer, the second metal film 31 
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and the insulation film 29 are etched to form the upper electrode 3 la of the MIM 
capacitor. 

[0029] At this time, since the dielectric film 25 is formed on the first metal film 
23 for the lower electrode, undesired etching of the first metal film 23 does not occur in 
the etching process of the second metal film 31 and the insulation film 29; and, therefore, 
no re-deposition of an etched metal film occurs so that no bridge is generated between 
the upper and the lower electrode 31a, 23a. 

[0030] Referring to Fig. 2D, the lower electrode 23a is formed by etching the 
dielectric film 25 and the first metal film 23 in accordance with to a conventional 
photolithography process, thereby resulting in the MIM capacitor 40 in accordance with 
the present invention with the lower electrode 23a, the insulation film 29 and the upper 
electrode 31a stacked. 

[0031] Preferably, the thickness of the insulation film is about 10~200A and the 
thickness of the dielectric film is about 20~2000A . 

[0032] In addition, it is appreciated that the capacitor may also be a polysilicon- 
insulator-polysilicon capacitor. In this case, polysilicon films substitute for the metal 
films. 

[0033] As described above, in the process of the present invention, since etching 
of the insulation film is performed under the condition that the dielectric film is formed 
on the metal film for the lower electrode, an undesired etching of the metal film for the 
lower electrode and an occurrence of a bridge between the upper and the lower electrode 
due to re-deposition of an etched metal film are prevented, thereby enhancing the 
reliability and the yield of the MIM capacitor. 

[0034] While the invention has been shown and described with respect to the 
preferred embodiments, it will be understood by those skilled in the art that various 
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changes and modifications may be made without departing from the scope of the 
invention as defined in the following claims. 
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